treatment has previously been given. It is now well recognized that raa.onecrosis of the brain can be readily produced if a maximum course of radiation is subsequently followed by a further course. This may hold true for other tissues including the pituitary gland, and may explain why 3 0 m.c. effected a cure in the first patient who had previously had deep X-ray therapy, but in the second patient, who had no X-radiation, 3-7 m.c. was only partly beneficial, and in the last patient, who had two courses of X-radiation, 3-7 m.c. produced marked cytological damage.
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After my experience with the case of acromegaly in which a massive eosinophilic adenoma was present, I feel sceptical whether radon implantation is a useful procedure in a patient who has radiographic enlargement of the sella, indicating a frank intrasellar tumour. In this particular case, I had hoped rather naively to avoid the obvious surgical risks of evacuating the tumour, imagining that I should be able merely to implant the seeds. But I had not anticipated the tension within the tumour and its vascularity, which prevented such a simple manceuvre, and compelled me to remove some of the tumour. In fact, operations on this type of tumour in which there are extrasellar extensions normally carry a very high mortality, and this patient would probably have died even if the usual surgical removal had been performed. A transphenoidal approach might be considered, although there would be the risk that the radon seeds might unwittingly be thrust through the capsule of the tumour within the cranium, causing intracranial haemorrhage.
In the last case, death occurred about nine weeks after the operation, and was doubtless precipitated by the intraventricular methylene-blue causing ependymitis. But I am not satisfied that this was entirely responsible, and I doubt if such would have happened in a normal brain. The post-operative sequele were very unusual, and cannot be satisfactorily explained from one's experience in operations on brain tumours. Although histological evidence of radiation encephalopathy is lacking, there is unequivocal evidence of hydrocephalus compatible with atrophy of the brain by deep X-ray therapy. We have no ventriculographic evidence of the size of the ventricles before the operation, but the ease with which the frontal lobe was elevated after evacuating the ventricle leads me to believe that the hydrocephalus was already present, and possibly the result of her previous irradiation. Another significant abnormality suggesting active brain damage was the high protein in the C.S.F., but no pre-operative sample was taken for comparison. The neurological signs which eventually developed were what one might have expected from a radiation encephalopathy affecting particularly the frontal lobes. The mental retardation, paucity of voluntary movement, incontinence, anorexia and wasting produced a picture very like that seen in prefrontal leucotomy, when the division of the frontal lobe white matter has been made in a plane too posterior, and which usually ends fatally. On the other hand, part of the early post-operative state may have been due to pituitary cachexia, and it is difficult to apportion responsibility. From this case one can learn that where a full course of deep X-ray treatment has been given, caution must temper one's decision to implant radon. I should certainly advise a preliminary ventriculography in order to determine whether or not there was significant atrophy of the brain, and in doubtful cases it might be wise to allow a year to elapse before using radon. Not only would this allow more time for radiation effects to subside and also for any ventricular enlargement to become manifest, but it would demonstrate more clearly the necessity for further treatment.
Radiotherapy in the Treatment of Pituitary Basophilism and Eosinophilism
By FRANK ELLIS, M.D.
THE aim of any patient in seeking treatment is to be able to rid himself of some organic or functional process which prevents him from leading a normal, carefree life. The best medical practice is to rid the patient of the basic pathological cause and to correct the secondary processes to which it may have given rise. In treating these pituitary conditions both these desiderata are difficult to carry out, but there is little doubt that, in the case of pituitary basophilism, to correct the essential underlying cause will result also in the automatic disappearance of most of the secondary changes which are so mentally and physically distressing to the patient and in the case of eosinophilism, while the patient may retain stigmata of the disease, a symptom-free existence may be possible except for the mental distress which acromegalic features cause, particularly to women. A partial relief of symptoms is by no means as satisfactory as complete relief and it is desirable not to introduce into the picture a new set of symptoms due to complications caused by the treatment.
In assessing methods of treatment, moreover, it is essential to be sure of the condition to which the treatment has been applied, and in considering radiation therapy it is important to realize that variations in technique and the infinite possible variety of the dose and time relations may have effects both on normal and pathological tissues, and that definite effects on normally functioning endocrine tissue have not hitherto been demonstrated except in the case of the ovary where the effect is secondary to the destruction of dividing cells.
Pituitary basophilism.-The syndrome of pituitary basophilism was first described by Harvey Cushing in 1932 (Bull. Johns Hopk. Hosp., 50, 137) . The cardinal symptoms and signs are obesity, acrocyanosis, loss of sexual activity, hirsutism, cutaneous striation and pigmentation, polycythiumia, hypertension, skeletal decalcification and hyperglyceemia. Secondarily the patients experience emotional upset, changes due to the mechanical strain imposed on the cardiovascular system, effects of calcium stones in the kidneys and changes in the mechanical efficiency of the skeleton. That this syndrome is due entirely to basophil tumours of the pituitary as Cushing originally postulated is now untenable since cortical adrenal tumours and thymic tumours have been shown by Crooke in 1935 to be associated with the syndrome while in some patients with definite basophil adenomas the syndrome was only partially present in cases reported by Russell, Evans and Crooke in 1934 (Lancet (ii) , 240). Crooke, however, considered that in the basophil cells of the pituitary (as distinct from those of the basophil tumour when it was present) there was, in all cases of Cushing's syndrome, a hyaline, highly refractive cytoplasmic content which stained characteristically and was not present even when there was a basophil tumour if this was not associated with Cushing's syndrome; and did not occur in the cells of the tumour even if Cushing's syndrome was present. Moreover, Lescher (1935, Quart. J. Med., 4, 23) reported a small non-encapsulated collection of basophil cells 0 3 mm. in diameter in the pituitary, in a case of adrenocortical carcinoma, with additional associated general increase in basophil and acidophil cells of the gland, in a case of Cushing's syndrome. We have, therefore, as a basis for the condition a change in the basophil endocrine cells of the pituitary whether or not there is actually a tumour in the pituitary. The result appears to be a polyglandular disturbance.
From the point of view of treatment it would appear to be necessary to deal with the underlying primary pathological disturbance, whether in the adrenal, the thymus or the pituitary.
In this discussion we are concerned with the pituitary, and so the importance of growths in the other two situations is that they should be excluded before treating the pituitary or drawing any conclusions from the effect, or absence of effect, of such treatment. A thymic tumour which is not visible radiologically can only be excluded by a major thoracic operation which is unjustifiable. An adrenal tumour may be looked for by clinical examination, X-rays of the kidney region with or without pyelography and perirenal air insufflation and by investigation of the 17-ketosteroids excretion in the urine. In 5 cases of the 8 with which I have had to deal, such estimations were carried out and in only 1 did they indicate an abnormally high excretion. It was not constantly high and the proportion of the beta form was only 5 %. The value fell from 42 to 27 and 15-7 after removal of one adrenal gland, not found to contain a tumour, and then rose again to in two months. One year later the value was 18. Pattison, A. R. D., and Swan, W. G. A. (Lancet (i), 1265, 1938), cornsidered adrenal exploration essential before the drastic step of exploring and needling the pituitary gland. This seems desirable and almost essential. When a pituitary tumour exists it is usually very small and causes no appreciable enlargement of the pituitary fossa. The effects in the untreated condition.-Before deciding on the treatment of any medical condition one should have in mind a clear idea of the relative dangers of the condition and the treatment. There seems little doubt that some cases tend to improve spontaneously. Two young men referred to me have both improved without treatment. One woman of 51 who came from a psychiatrist with all the cardinal symptoms and signs except osteoporosis, which started eighteen years ago, has been improving during the last three years, having refused any treatment. It is interesting that she had the ovaries removed for metrorrhagia seven years ago. The pituitary condition might have been responsible for the metrorrhagia. She was not a very marked case. Because of this tendency to spontaneous recovery, treatment should not be precipitate but due regard must be had for the profound effect on the life of a young woman of this distressing condition. In the very severe cases the adiposity, hirsuties and psychological changes apart from the danger to life of the cardiovascular and skeletal changes may make any risk seem justifiable. As a clinical point the colour of the atrophic strix is useful. If they lose their characteristic purple colour it is said to indicate improvement. In such a case treatment should probably be withheld for a time at any rate. Cushing reports an untreated case, well after twenty years.
The effects ofX-ray treatment have never, in my experience, been dramatic. In published cases reviewed by Freyberg, Barker, Newburgh and Coller (1936) 12 of 28 cases treated showed improvement and 16 no improvement. Those showing most improvement had received large doses of radiation. Luft (1946) reported cure in 4 cases of 7. The other 3 cases relapsed after initial improvement. Eisenhardt and Thompson note only one case improved out of 18 treated (see Table I ).
Treatment by radon insertion has obvious surgical dangers. These, however, may be overcome with experience and technique. Mr. Northfield has reported some encouraging results and 2 cases treated by the late A. R. D. Pattison, neurosurgeon to the Newcastle General Hospital, were reported in 1938 (Lancet (i), 1265). The doses.which were used in the pituitary fossa were in one case 4 m.c. and in the others 9 m.c. This implies a minimum dose in the pituitary fossa of about 17,000 r in one case and 38,000 r in the other with corresponding maximum doses of about 340,000 r and 750,000 r. Both cases had already had deep X-ray without success. In ordering radon for Mr. Northfield's cases I aimed at a minimum of 6,000 r and felt very apprehensive of the possible effects of this dose in causing pituitary extirpation, a condition I have always regarded as serious. Dr. Thurgar informs me that of the 2 cases reported in 1938 which initially improved so dramatically, the first died in 1942 of meningitis and the second died subsequently in a mental home.
Clinical results of treatment by X-rays.-In only one case treated by me was the improvement really satisfactory. In some cases headache has been improved. The symptom which is most recalcitrant is the adiposity. One patient considered as slightly improved is very fat (13 st. as compared with 15 st. before treatment), but was considered by Dr. Crooke to have no active basophilism. A patient treated in 1943 wrote three months ago to say that the hirsuties is improving now. She is the girl who had a normal adrenal gland removed in 1946. No patients have had visual symptoms before or after treatment except one case treated previously in Jerusalem and for whom I do not know the dose and technique used. The small size of the tumour in such cases makes it unlikely that such symptoms are due to it as in other pituitary tumours. One case of unilateral blindness has been reported to me one year following a dose of 5,500 r in three weeks, and another case following a dose of 2,440 r in three weeks. While in the first case the treatment might possibly be partly responsible it seems to me in the second case highly unlikely, and some other cause must be sought. The proximity of the visual apparatus obviously imposes an extra need for care. The two London Hospital cases who did not respond to treatment were treated by Mr. Northfield by insertion of a radon seed, but both died shortly after.
Relationship of dose to result (see Table II ).-Apart from possible damage the question arises as to whether there is any specific dose of radiation which might be expected to give a favourable result. Cases showing improvement in the above collected series have received doses at the pituitary of 2,000-3,000 r in three weeks, 4,500 r in four weeks and 6,000 r in five weeks. My view is that 4,500 r in four weeks at the pituitary is the optimal dose. If this does not produce an effect no further deep X-ray treatment should be given. The need for high dosage and the need for planning the treatment mean that the dose to be given must be prearranged and, while it might be diminished if unexpected complications develop during treatment, it should not be diminished for favourable results.
Duration of result.-All the cases treated in my series have been observed for more than three years, and have tended to improve further, rather than retrogress. The improvement from Newcastle was reported by Dr. Thurgar as temporary. One young man from the Christie Hospital, Manchester, is well after eight years.
Pituitary eosinophilism as a cause of acromegaly, or, less commonly, of gigantism, is a clinical entity needing no elaboration. The chief features as shown by my series of cases are excessive growth causing acromegalic features or gigantism, headache, visual disturbances and other endocrine disturbances such as diabetes mellitus, loss of libido in males, amenorrhcea and, in one case, thyroid disturbance. Also they seem to be prone to develop a hypertrophic type of osteoarthritis affecting especially the hips and knees.
The underlying pathological entity is generally considered to be an eosinophil adenoma or eosinophil cells in a chromophobe adenoma. Many of the tumours while smaller on the average than the chromophobe adenomas are so large as to cause enlargement of the pituitary fossa. From the point of view of assessing the value of treatment it is important to know whether spontaneous cessation of activity can occur and whether acromegalic changes can occur as a result of physiological hypertrophy of the eosinophil tissue in the gland, especially in cases where there is no enlargement of the fossa or pressure on the optic chiasma. Whether such "physiological" cases of spontaneous cessation of activity do occur I do not know, but such cases must be very much in the minority.
Without treatment continued aggravation of all the symptoms occurs, the patients being constantly affected by headache, in danger of increasing blindness, of further emphasis of their local or general overgrowth and of other changes due to pressure atrophy of the rest of the pituitary. Moreover, they are weak and have no zest for life, living continually at a low level of vitality. The outcome is likely to be fatal. All 4 patients in my series who died had hlmorrhage, 3 into the tumour and 1 into the adjacent brain. Treatment therefore is indicated and the taking of risks is justifiable.
The results of X-ray treatment reported in the literature indicate an encouraging response to radiation. The earliest reports were in 1909 when Gramegna reported the successful treatment of a case of acromegaly and Beclere reported on a case of gigantism in a girl of 16. Both cases showed long-continued improvement. In 1925 Dott, Bailey and Cushing advocated the use of radiotherapy in selected cases. Table III shows some published results. In Vaughan's cases those he reports as good result are put in the slight improvement column, excellent results as marked improvement, and poor results as no change. The case reported by Weinstein is of interest because the woman menstruated at 36 years Author of age after four years' amenorrhoea, three years after starting deep X-ray treatment. She had a miscarriage at 37 years and a normal baby was born when she was 39 years. Table IV gives an assessment of the results of radiotherapy in my series and from some other centres. The clinical assessment is unlikely to be uniform between the degrees of improvement but is reasonably accurate for the other columns.
The salient feature is that for doses to the pituitary less than 3,000 r about two-thirds of the cases improve. The high doses seem to produce worse results. The cases treated in the London Hospital were given for the most part 1,200-1,800 r in about three weeks since 1944. Previous to this several cases were sent for treatment which had already been treated over a period of years, at much lower dosage rates but to doses of 3,000-4,000 r. 2 cases with severe progressive diabetes mellitus were given larger doses (4,000 r on top of an initial 1,200 r) and both died with hemorrhage, one of them following operation, and the other fourteen months after her last treatment. The latter was diagnosed histologically as acromegalic carcinoma. One patient was started on a further course of treatment because of defective visual fields, which proved to have been taken by an unreliable observer. Whether his second course of treatment has done harm remains to be ascertained, as only three 
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months have elapsed. Another patient who had 3 courses of treatment had his first epileptiform fit ten months after the last course of treatment. I consider that this might be due to the radiation causing necrosis and glial reaction in the radiated normal brain, even though the doses were not very large. Eight months or more is I think the time at which such reactions can occur. An assessment of the improvement of various symptoms is made in Table V for cases where the symptoms are stated in the notes. The headache present after operation does not seem to improve. Visual symptoms seem to improve in a high proportion of cases. In no case was diabetes mellitus influenced and I feel that in 2 cases at least treatment may have been pushed unduly to try to get rid of intractable diabetes, to the ultimate disadvantage of the patients. On the other hand the fact that these two patients were both requiring heavier insulin dosage, up to 200 units daily, indicated that some further active treatment was required. The question is whether radiation treatment should be given beyond a certain limit. One of these cases of diabetes mellitus was said to be a carcinoma but purely because of local invasion. Recurrence of headaches may, I think, follow a second course of radiation. I have never seen worsening of the visual fields follow the commencement-of a course of radiation. The recovery-of sexual function seems to require a -relatively long time-up to three years.
The age incidence of the cases is seen in Table VI . The basophilism series includes cases from other hospitals. The eosinophilism series consists of London Hospital cases only. It is seen that the incidence of basophilism in males is in young adults, and in females appears to occur at a later age. Eosinophilism shows a higher male incidence in the ratio 3: 1 and the highest age incidence between 20 and 40.
Radiotherapy technique.-I propose to mention a few principles which seem to me of importance in connexion with the technical side, apart from dosage and repetition of treatment.
(1) The minimum voltage used should be 180-200 kV. with 0 5-1 mm. copper filter and not less than 40 cm. F.S.D. so as to get the necessary depth dose to the pituitary.
(2) The fields used should, I think, be kept to 4 or 5 cm. for eosinophil tumours and 3-4 cm. for basophil tumours. This means accurate localization and direction because of the greater danger of missing the pituitary fossa with a small field. The advantage of small fields is that damage to normal brain tissue is minimized. This is particularly important in basophil tumours where a high focal dose is required. To use a field 3 in. across to hit a cavity j in. across seems extravagant.
(3) For acromegaly I think fields should be directed downwards from the front. The filtration of the bone in the base of the skull is serious for lateral and true anterior fields. Only 3 or 4 fields are needed.
(4) For basophilism many fields should be used so as to minimize the risk of permanent bald patches. Eight fields accurately directed can all be about the same distance from the pituitary fossa if the anterior half of the cranium is used.
X-rays versus radon.-A most important general principle in radiotherapy is to minimize the amount of radiation of normal tissue; radon in the-pituitary fossa is, from-this point of view, very good technique. The approach should be as by Pattison and Northfield, so that the seed or seeds can be accurately placed in the anterior half and not, as suggested by Lodge, by the orbito-nasal route.
The dose must be found by experience but a minimum dose of 4,000 r to the pituitary anterior lobe should be adequate and it is better to use a relatively small dose rather than risk the over-irradiation causing the death of the patient, as I think it might have done in Pattison's cases. I should recommend two 0-5 m.c. seeds 1 cm. apart in the anterior half of the pituitary fossa. A relatively slow result should be aimed at in basophilism; a quick effect may indicate over-irradiation.
If X-ray therapy fails in acromegaly I think that, rather than tumour removal, the use of radon implantation as the next step may be less dangerous and more effective since removal is probably never complete. It should be possible to implant such a tumour so as to give a uniform dosage, if the Paterson-Parker rules goveming spacing of radiation sources to give a homogeneous dose can be observed. A minimum dose of 3,000 r should be adequate.
Close co-operation between the radiotherapist and his neurological colleagues is essential. I should like to acknowledge the co-operation of Mr. D. W. C. Northfield, Dr. Russell Brain, and Dr. A. C. Crooke. My thanks are also due to Dr. B. A. Stoll and Dr. F. Stansfield of my department for help in connexion with this paper.
The following is an extract from an account of his disease by a patient of mine: As a youngster I am sure I rather enjoyed having my photograph taken. I don't think I was particularly conceited, but I always knew there was a pretty good chance I should "come out" rather well. Although my general physical development was fairly good, my small hands and rather thin neck were a family joke. The last time a photograph was taken of me in which I recognized myself instantly was towards the end of 1939. At this time I was about 5 ft. 11 in. tall, 38 in. chest, 32 in. waist and I weighed 13! st. During the last three months of 1941 and the first three of 1942 when I was aged 25 yrs., though I usually felt very well, I had occasional very severe headaches-usually in the morning, and wearing off during the day. I was also rather puzzled to find that my resting pulse-rate was persistently between 90 and 100 per min. In about February 1942 I had a "studio" photograph taken for my parents. It shows smooth rounded forehead, plump unlined cheeks, small nose and lips and chin. Eyes rather deep set and maxillary area small. Nevertheless I did not think it looked much like me nor did my mother and father. I believe the camera had recorded a change in my features not otherwise noticed.
After this I remember no particular related event for about a year. In September and October 1941 I was a maternity student and wearing size 7 or 7+ gloves. From January to March 1942 I frequently experienced an uncomfortable fullness in the head as though my skull were stuffed with cotton-wool. Also a sensation of congestion in the neck. Both appeared to be brought on particularly by lying too flat in bed or by wearing too tight collars. At the beginning of the year I was wearing size 15! collars and these rapidly became too small and I had to get all new shirts. At the same time I had a light, black pair of shoes which I wore infrequently. They had always been a close fit. I looked them out to wear for some occasion and found to my surprise I was quite unable to get them on. I believe a considerable change in my facial appearance must have occurred between March 1942 and August of that year. Those whom I met daily appeared to notice little save that I looked ill.
From January to November 1943 I was studying for Finals and often felt very ill indeed. At other times, however, I felt quite moderately well. I could not sleep without 4 pillows. My head felt full and woolly much of the day and I would frequently wake in the morning and go to bed at nigbt with a splitting throbbing left frontal headache. I put it all down to swotting, smoking and" sinus trouble". I used large quantities of ephedrine-in-oil nasal drops, and seemed to get a degree of symptomatic relief from them. I did not notice that my hands had increased in size, but they often felt swollen and the skin of my fingers felt thickened and stiff. Sometimes there was slight itching. Rather as if I'd been playing fives with no gloves. At other times this trouble would disappear, and my fingers then felt thin and supple. Also I often felt a bit dizzy when walking about and I often had unpleasant hot and cold flushes of the skin. I noticed that the hair on my chest and abdomen was becoming darker and coarser.
At breakfast one morning I found I couldn't read the newspaper with my,left:eye. I asked permission to see Mr. Summers. He told me I had acromegaly.
It may appear that I was rather dull not to have made the diagnosis myself at a much earlier stage. The idea did occur to me once or twice but seemed too ridiculous to be considered seriously. I was never really aware of any change in my features or my hands or feet. I only noticed that I could not wear old shoes or gloves and that photographs produced a series of what I considered to be poor pictures of me. In the high-pressure days and badly ventilated hospitals of 1943-44 everyone felt a bit out-of-sorts occasionally and headaches were not uncommon.
Mr. Summers placed me in the care of Dr. Ellis, Mr. Northfield and Dr. Russell Brain. I underwent a course of deep X-ray therapy. Within a few weeks my sight had recovered completely and the severe headaches ceased. Following the treatment I felt rather weak for about a month, and experienced a certain amount of nausea from time to time. My weight dropped down to 12 st.
For the last four and a half years there has been so gradual but progressive improvement in my condition, it can only be appreciated by looking back.
The first year following the treatment I spent at sea with the M.N. and felt well enough to derive much pleasure from the rest and change. The hot and cold "flushes" which I had previously experienced returned. They appeared off and on for about eighteen months. I was told that my features rapidly regained some of their old expressiveness, and after this there appeared to be a very gradual ill-defined improvement in my appearance over two or three years. As far as I can gather, where once I looked ill and "a bit peculiar", I now look well and normal, if somewhat rugged. That is to say, comparison of photographs shows an obvious development of prominent brows, increased maxillary area, larger nose, thickened lips and slightly more prominent eyes.
During the first six months following the treatment I ceased snoring at night. I continued to experience discomfort on sleeping with a low pillow for about three years, and often had a sort of woolly headache in the mornings, but severe pains ceased to occur.
Until a year ago, my hands would often become "puffy" as previously described, and I often looked rather haggard in the mornings. I do not remember this happening in the last year. I have repeatedly noticed, during the last four and a half years, a sensation of pressure between the eyes at times of strain or excitement (as for example, when I sat for an examination last year).
I am now very well indeed. Although leading a fairly sedentary life, my muscular development is considerable. I weigh 15j to 16 st., 46 in. chest, 38 in. waist, 17 in. collar, size 8 gloves, size 10 shoes. I have recently shown that I can give a good account of myself in a heavy day's work on the farm. In fact my only remaining disability-if disability it is-was summed up by one of my patients who remarked "You look more like a prize-fighter than a doctor". Dr. A. C. Crooke: Most of Cushing's original patients with basophilism got worse fairly rapidly and died, but many of the patients one sees now have a more chronic disease which fluctuates in severity for many years so that calculation of the effectiveness of a therapeutic agent is difficult. Mr. Frank Ellis's figures would be much more convincing if he could differentiate between those patients who were likely to die in a relatively short time and those who were not. In the former I doubt if X-ray therapy is effective, but radon implantation can produce a dramatic response, as
Mr. Northfield has shown in his first case. This is borne out forcibly by the anatomical changes produced. I have examined pituitary glands from a number of patients of Sir Hugh Cairns who have had intensive radiotherapy for tumours in the region of the sella turcica but I have never seen any histological change in the pituitary glands which could be attributed to this treatment. Radon implantation on the other hand produces a large area of necrosis in the anterior lobe which is very striking on histological examination.
The answer to the question as to whether one radon seed or two should be used must be guided by the anatomy. Practically the whole blood supply to the human pituitary gland comes down the pituitary stalk in the pars tuberalis and enters the superior surface of the anterior lobe adjacent to the stalk.
Here it divides into two groups of vessels which penetrate the substance of the anterior lobe and run downwards in connective tissue hila which can be recognized lying deep on either side of the mid-line.
Two radon seeds might penetrate each of these hila and cut off the blood supply to most of the gland, but one seed inserted at the anterior edge of the superior surface and directed postero-inferiorly should miss them. I think, therefore, that one seed is likely to produce more uniform results.
Dr. A. W. Spence, Dr. G. I. M. Swyer, Dr. C. N. Armstrong, Dr. Raymond Greene, Dr. R. D. Lawrence and Mr. J. Jackson Richmond also took part in the discussion.
